The larvae of the wheat nematode Anguina tritici, released between platinum electrodes at 0.06 mA of current for 30 min in sand media saturated with tap water, migrated to the cathode. Similar migration to the cathode occurred in solutions of FeCl3 at 2 X 10-3 to 4 X 10-3 g lit.-1, CoCl2, NiCl2, MnCl2, CrCl3, ZnCl2 and BaCl2 at 2 ×10-3 to 6 X 10-3 g lit.-1, NaCl and KCl at 6 X 10-3 tot 8 X 10-3 g lit.-1. Orientation was lost when a uniform magnetic field of 750 Oe was applied in a direction perpendicular to the electrical field in ferro-and para-magnetic salt solutions having high magnetic susceptibilities. The charges of the cations at concentrations that elicited maximum galvanotactic response were almost similar ranging from 2.33 X 10-3 to 3.14 X 10-3 Faradays/1. of the solutions for all the nine salts tested. It is concluded that the affinity for the cathode in nematodes depends on the density of cations in water and also on the amount of charge carried by the cations. It is suggested that the amphids of nematodes contain large negatively charged organic molecules of low water solubility that attract cations in water. The nematodes may sense the potential change resulting from any disturbance of the ionic atmosphere of the anionic amphidial molecules under an applied electrical field.
Responses to electrical stimuli have been observed in many lower organisms like protozoans (Verworn, 1889; Jennings, 1904) , coelenterates (Pearl, 1901; Bancroft, 1904) , nematodes (Caveness & Panzer, 1960; Jones, 1960) and annelids (Satchell, 1955) . In most cases the organisms tended to move towards the cathode but the cause of this cathode affinity was not understood. The electrolytic media used by the early investigators were not well defined and consisted of tap water, water agar or wet soil. In the present investigation an attempt has been made to analyse the exact nature of galvanotaxis in one species of nematodes. The responses of nematodes under electrical fields were reviewed by Croll (1970) .
The larvae of the wheat nematode Anguina tritici (Steinbuch) were exposed to an electrical field in a variety of electrolytes of different concentrations and their orientation under these conditions was studied. On some occasions a magnetic field was super-imposed on the electrical field in order to see any change in the galvanotactic behaviour of the nematodes. The electrolytes used consisted of representative samples of the ferro-, para-and dia-magnetic salts. It was found that the galvanotaxis of nematodes was dependent on the density of charged particles, particularly the cations in the media as well as the charge borne by the latter. The orientation towards the cathode was influenced by magnetic fields when the cations concerned had high magnetic susceptibilities. 1) Department of Physics, Visva-Bharati University.
MATERIALS AND METHODS
The larvae of A. tritici were exposed for half an hour to an electrical field in cleanly washed sand media saturated in separate experiments with tap water and solutions of FeCl3, COC12, NiC12 (ferro-magnetic), MnC12, CrCl3 (paramagnetic), and ZnC12, BaCl2, NaCI and KCI (dia-magnetic). The concentrations used for each salt solution were 2 X 10-3, 3 X 10-3, 4 X 10-3, 5 X 10-3, 6 X 10-3, 7 X 10-3, 8 X 10-3 and 9 X 10-3 g lit:I. In the control there was no electric current. The sand particles measured 0.30 to 1.22 mm in diam. Orientation tests were also performed in alumina granules (AI20::: used for column chromatography) of 0.07 to 0.34 mm diam. in place of sand. Preliminary tests showed that sand particles were good media for orientation studies. An average of 60% nematodes remained in the electrical field in sand while only 20% stayed in the field in water alone.
Electrolysis was carried out in petri plates of 4 cm diam. fitted with platinum electrodes, 1 cm square, having a gap of 3 cm. Direct current was obtained from a 6-Volt battery. The current and potential difference across the electrodes were 0.06 mA and 1 to 3.6V respectively. The temperature of the media during the experiments was 33 ± 2°. A uniform magnetic field of 750 Oe was produced by imported Magnadur-type laminated bar magnets with pole faces 5 cm X 2 cm placed in contact with the petri plates with a pole gap of 4.4 cm. The magnetic field was applied at right angles to the electrical field only in 6 X 10-3 g lit:I of NaCI and KCI, 2 X lo-3 g list. of Baclz and 3 X 10-3 g lit.-I of other salt solutions tested. These concentrations elicited maximum galvanotactic response. In the control nematodes were kept only in the magnetic field.
A. tritici larvae were obtained by modified Baermann method (Christie & Perry, 195 1 ) from infected soil in green house pots containing wheat plants. In every test 300 nematodes were introduced midway between the electrodes and their movement was observed directly under a binocular microscope in liquid media. In sand media the water-saturated sand in the field area was divided into equal halves and scooped out separately with metal plates. Nematodes from each half towards each electrode were extracted separately by shaking sand in water and counted directly in a watch glass.
RESULTS
The average percentages of nematodes migrating to the cathode in eight different concentrations of nine salts are presented in Table I . The difference between the aggregations at the cathode and those at the anode was tested by the Mann-Whitney test and was found to be significant at the l yo level at the concentration range of 2 X 10-3 to 4 X lo-3 gll for FeC'3, 2 X 10-3 to 6 X 10-3 g/1 for CoCl2, NiC12, MnC12, CrCl3, ZnCl2 and BaCl2 and 6 X lo-3 to 8 X 10-3 gll for NaCl and KCI solutions. No significant migration to the cathode occurred at other concentrations of the salts used as well as in the control where nematodes were distributed at random. In sand and alumina saturated with
